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Dietary supplement 

The present invention relates to a novel use of folic acid or folate, or of a 
functionally equivalent substance having the biochemical activity of folic acid or 
folate, such as folinic acid, as a dietary supplement in or for fortification of 
compositions of matter, such as products for ingestion or dietary intake, for example 
food and feedstuffs. 

Although low serum folate concentration has been established as a new risk factor 
for cardiovascular diseases (CVD), the mechanism underlying the risk-lowering 
effect is unclear. Folate is an important substrate in the remethylation of homo- 
cysteine (tHcy) back to methionine and it is supposed that folic acid could lower the 
risk of CVD through reducing plasma tHcy concentrations 1 . 

The human serum paraoxonase (PON) is an antioxidative enzyme in high density 
lipoproteins (HDL), which eliminates lipid soluble radicals in the circulation and 
protects against coronary disease 2 " 4 . There is epidemiologic evidence showing that 
persons with elevated HDL cholesterol levels are at reduced risk of coronary heart 
disease (CHD). HDL has been shown to possess antioxidative properties, which 
might conceivably contribute to the protection by HDL against CHD. 
Paraoxonase/arylesterase has been suggested to account for an important part of the 
antioxidative property of HDL 5 . A lowered PON activity has been reported also in 
patients with myocardial infarction (MI) . 

The present invention is based on the finding that there is a positive correlation 
between circulating folate or dietary folate intake and enhanced serum PON activity. 
Enhanced serum PON activity improves the endogenous antioxidative capacity and 
defences of a subject, e.g. a human, thus reducing the risk e.g. for CHD, cancer, 
type II diabetes and cataract, and is also associated with the process of aging. 

In its broadest sense the invention is directed to a method for enhancing the 
endogenous antioxidative defences of the body by diet; 7 folic acid or folate 
supplementation. The term "folate" refers to the salts and esters of folic acid. 
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Acceptable salts include i.e. the alkali metal salts, such as the sodium salt and the 
methylglucamine salt. Esters of folic acid can be prepared in a manner known to the 
person skilled in the art. 

The object of the invention is thus a method for the manufacture of a composition of 
matter for dietary intake with antioxidative defences enhancing effect, according to 
which method, in the said composition, folic acid or folate or a functionally 
equivalent substance is used as the active or effective agent. 

According to a second aspect, the object of the invention is the use of folic acid or 
folate or a functionally equivalent substance as a supplement or additive for the 
manufacture of a composition of matter for dietary intake with antioxidative defences 
enhancing effect. 

According to a third aspect, the object of the invention is a method for enhancing 
the antioxidative defences in a subject comprising administering, e.g. orally or 
parenterally, to said subject, an effective amount of folic acid or folate or a 
functionally equivalent substance. 

A functionally equivalent substance of folic acid or folate is intended to mean a 
substance that has the biochemical activity of folic acid, for example folinic acid or 
a salt or ester of folinic acid. 

The term "subject" means here a mammal, such as a human, or an animal, 
especially livestock or farm animals. 

The term "effective amount" means an amount of the active agent which after 
administration is sufficient to enhance the serum paraoxonase activity and thus the 
antioxidative defences in the subject. In the following, the terms folic acid and folate 
can be used interchangeably. 
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The composition of matter can be any dietary, typically orally administered 
composition, preparation or product, such as a food or feed product, food 
supplement, a drug preparation, or a raw material for such a product. 

5 The product to be used as the composition of matter to be supplemented or fortified 
by adding thereto folic acid or folate or a functionally equivalent its derivative, can 
in principle be any type of food or feed product. According to an exemplary 
embodiment of the invention, it is contemplated to add folic acid or a functionally 
equivalent derivative thereof to grain, and to use such supplemented grain in grain 

10 based foods or feeds, or to add it as a supplement to such foods or feeds, such as to 
bakery products, cereals, snack foods, beverages etc. However, it is possible to 
include folic acid or its derivative in any type of food or feed product, in which it 
can be properly included and distributed, such as processed foods, for example meat 
products, such as sausages, or also other ready made foods. It is also possible to 

15 fortify dairy products, such as milk, cheese, butter and youghurt, as well as other 
beverages, such as fruit drinks and juices, with the dietary supplement according to 
the invention. 

A dietary supplement can also be in the form of tablets, capsules, lozenges, 
20 granules, syrups, solutions, suspensions for oral administration, wherein the folic 
acid or folate is suitably included together with a carrier or filler substance, such as 
lactose, silica, glucose, starch, glycerol, diluents and solvents. Such dosage forms 
may include conventional additives such as glidants, stabilizer, colouring agents, 
preservatives, taste improving agents as well as a matrix to slow down absorption 

2 5 such as methyl cellulose or microcrystalline cellulose with colloidal anhydrous silica. 

The preparation of such supplements in dosage form is well known to the person 
skilled in the art. 

The amount of folic acid or the functionally equivalent substance to be included in 

3 0 a composition of matter for dietary intake, can vary broadly depending on the type 

of product to be supplemented or fortified, as well as on its intake frequency and 
intake levels. Such amounts can easily be determined by the person skilled in the 
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art, to provide for and secure a suitable daily total intake of the dietary supplement. 
A typical amount for intake would be for example 15 to 1200 /ig of folate per day 
for a subject of normal size, such as a human subject of appr. 80 kg, or a daily 
intake ranging from appr. 0.2 to 15 fig per kg body weight. This amount can be 
5 administered for example in bread, such as in 100 g of bread constituting a suitable 
single portion. 

Experimental section 

10 Serum PON enzyme activity was analyzed based on its capacity to hydrolyze 
paraoxon, and erythrocyte folate levels were measured by RIA. First the association 
between erythrocyte folate levels and serum PON activity in a population-based 
sample of 155 men aged 53-71 years examined in 1998-99 as a part of the Kuopio 
Ischaemic Heart Disease Risk Factor Study (KIHD) was examined. The correlation 

15 coefficient for the association between serum PON activity and erythrocyte folate 
levels was 0.25 (P = 0.002). The unadjusted mean (95 % confidence interval (CI)) 
serum PON activity was 26.3 % lower (63.2, 47.5 to 79.0 nmol/mL/min) in the 
lowest fifth of erythrocyte folate concentration than in the highest fifth (85.7, 63.2 
to 108.2 nmol/mL/min). 

20 

To confirm the observational finding in an experiment, the effect of oral folate 
supplementation on PON activity in a placebo-controlled double-blind folic acid 
supplementation trial was studied. In this study 39 healthy voluntary men aged 19-36 
years were randomized to receive either 0.9 mg folate or placebo daily for 8 weeks. 

25 The correlation coefficient for the association between changes in erythrocyte folate 
concentration and PON activity during the study period was 0.36 (P = 0.025), The 
mean serum PON activity increased by 4.0 % (2.43 nmol/mL/min) in the folic acid 
group and decreased by 3.6 % (-2.87 nmol/mL/min) in the placebo group (P = 
0.015 for the difference between groups). The correlation coefficient for the 

3 0 association between changes in erythrocyte folate concentration and plasma total 
homocysteine (tHcy) concentration was -0.62 (P < 0.001), and that for changes in 
plasma tHcy concentration and serum PON enzyme activity -0.25 (P = 0.134). In 
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a linear regression model strongest predictors of change in serum PON activity were 
the change in erythrocyte folate concentration (standardized coefficient 0.41, P = 
0.010), and age (0.27, P = 0.091) (adjusted R Square for the model 0.151, P = 
0.020) . 

5 

In summary, the experimental findings indicate that folate supplementation and blood 
folate concentration affect serum PON activity in humans. 
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Claims 

1. Method for the manufacture of a composition of matter for dietary intake with 
5 antioxidative defences enhancing effect, characterized in that folic acid, folate or a 

substance which is functionally equivalent thereto is used as the active agent in the 
said composition. 

2. The method according to claim 1, characterized in that the composition of matter 
10 is a food or feed product, a food supplement, a drug preparation, or a raw material 

therefor. 

3. The method according to claim 1 or 2, characterized in that to the composition of 
matter an amount of active agent is added which provides for a daily dietary intake 

15 of 0.2 to 15 fig of folic acid or folate, per kg of body weight of a subject to which 
the composition is administered. 

4. The method according to claim 1 or 2, characterized in that the composition of 
matter provides a daily intake of 15 to 1200 fig of folic acid or folate, for example 

20 in a bakery product. 

5. Use of folic acid or folate or a substance which is functionally equivalent thereto 
as a supplement or additive for the manufacture of a composition of matter for 
dietary intake with antioxidative defences enhancing effect . 

25 

6. The use according to claim 5 wherein the composition of matter is a food or feed 
product, a food supplement, a drug preparation, or a raw material therefor. 

7. A method for enhancing the the antioxidative defence system in a subject 
30 comprising administering to said subject an effective amount of folic acid or folate 

or a substance which is functionally equivalent thereto. 
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8. The method according to claim 7 comprising administering to the said subject 0.2 
to 15 fig per kg of body weight per day of folic acid or folate or a functionally 
equivalent substance. 
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